WORLD INTELLECTUAL PROPERTY OR< 
International Bureau 



xJHP^noN 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCt) 



(51) International Patent CiassifiGation ^ 
C07D 401/12 



Al 



(11) Interaatfonal Publication Number: WO 91/18895 

(43) Intemational Publication Date: 12 December 1991 (12.12.91) 



(21) Intemational Application Number: PCT/SE9 1/00402 

(22) International Filing Date: 5 June 1991 (05.06.91) 



(30) Priority data: 
9002043-9 



7 June 1990(07.06.90) 



S£ 



(71) Applicant: AKTIEBOLAGET ASTRA [SE/SE]; S-151 85 

Sddertalje (SE). 

(72) Inventor: BRANDSTROM, Ame, Elof ; Anders MattSr 

sonsgatan 13 B, S-415 06 Goteborg (SE). 

(74) Agents: DANIELSSON, Sten et al.; AB Astra, Patent De- 
partment, S-151 85 Sddertfilje (SE). 



(81) Designated States : AT, AT (European patent), AU, BB, BE 
(European patent), BF (OAPI patent), BG, BJ (OAPI 
patent), BR, CA, CF (OAPI patent), CG (OAPI patent), 
CH, CH (European patent), CI (OAPI patent), CM 
(OAPI patent), DE, DE (European patent), DK, DK 
(European patent), ES, ES (European patent), FI, FR 
(European patent), GA (OAPI patent), GB, GB (Euro- 
pean patent), GN (OAPI patent), GR (European pa- 
tent), HU, IT (European patent), JP, KP, KR, LK, LU, 
LU (European patent), MC, MG, ML (OAPI patent), 
MR (OAPI patent), MW, NL, NL (European patent), 
NO, PL, RO, SD, SE, SE (European patent), SN (OAPI 
patent), SU, TD (OAPI patent), TG (OAPI patent). 



Published 

With intemational search report. 



(54) Title: IMPROVED METHOD FOR SYNIHESIS 



(57) Abstract 

The present invention relates to an improved method for the synthesis of omeprazole, comprising the steps of reacting 
5-methoxy-2-[(4-methoxy-3,5-dimethyI-2-pyridinyl)-methylthio]-lH-benzimidazole with m-chloroperoxy-benzoic acid in a methy- 
lene chloride solution at a substantially constant pH of about 8.0 to 8.6; extracting the reaction mixture with aqueous NaOH; se- 
parating the aqueous phase from the organic phase; and adding an al^l formate to the aqueous phase, resulting in crystalliza- 
tion of omeprazole. 
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Improved method for synthesis 

Technical field 
5 The present invention relates to an improved method for 
the syntliesis of 5-methoxy-2-[ [ (4-methoxy-3,5-diroethyl-2- 
PYridinyl ) -methyl ] sulf inyl-lH-benizimidazole , referred to 
under its generic name omeprazole throughout the following 
specification and claims. 

10 

Prior art 

US-A-4 255 431 discloses a process for the synthesis of 
^eprazole cc»nprising the steps of reacting 5-roethoxy-2- 

15 I ( 4-methoxy-3 , 5-dimethyl-2-pyridinyl ) -methylthio]-lH- 
benzimidazole in a methylene chloride soluticm with m- 
chloroperoxybenzoic acid resulting in the formation of 
cmeprazole and m-chlorobenzoic acid, omeprazole is highly 
sensitive to acids, and the reaction mixture has to be 

20 maintained at a low temperature to prevent excessive 
decomposition in the reaction mixtixre. 

The product is worked-up by filter ing-off of m-chloro- 
benzoic acid formed during the reaction. The filtrate is 
25 diluted with methylene chloride, is extracted with NajCO^ 
solution, dried and evaporated. The resulting omeprazole 
product is contaminated with staurting materials and by- . 
products . 

30 Summary of the invention 

The object of the present invention is to provide an 
improved method for the synthesis of omeprazole, which 
eliminates the drawbacks of previously known methods. 

35 

This object is achieved according to the present inven- 
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tion, which is characterized by the steps of reacting 5- 
methoxy-2-£ ( 4-methoxy-3 , 5-diniethyl-2-pyridinyl) -methyl- 
thioJ-lH-benzimidazole (below denoted Compound I) with ra- 
chloroperoxybenzoic acid in a methylene chloride solution 
5 at a substantially constant pH of about 8.0 to 8.6; 

extracting the reaction with aqueous NaOH; separating the 
aqueous phase from the organic jdiase; and adding an alkyl 
formate to the aqueous phase, resulting in crystallization 
of omeprazole. 

10 

The m-chloroperoxybenzoic acid is suitably used in an 
amount of 0.7 - 1.4 molar equivalents of Compound I, and 
preferably in an amount of 0.9 - 1.2 molar equivalents. 

15 According to one embodiment of the invention, the alkyl 
formate is methylformate or ethylf ormate , methylformate 
being preferred. 

The alkyl formate is suitably used in an amount of 1.2 - 
20 2.0 molar equivalents of Ccxnpound I, and preferably in an 
amount of 1.5 - 1.8 molar equivalents. 

One important feature of the method according to the 
invention is that unreacted sulfide is not transferred 

25 into the aqueous i^ase upon the extraction with aqueous 
NaOH. Another important feature is that m-chlorobenzoic 
acid does not crystallize upon the addition of methyl- 
formate to the aqueous phase, thereby eliminating the need 
of filtering-off of m-chlorobenzoic acid in a previous 

30 step. » 

The pH of the reaction mixture may be maintained within 
the pH range of 8.0 - 8.6 with the aid of pH static 
titration with NaOH or with the use of a buffer. Preferred 
35 buffers are sodium bicarbonate and potassium bicarbonate. 
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A great advantage of the method according to the invention 
is that the reaction takes place in the organic methylene 
chloride phase while the m-chlorobenzoic acid formed 
during the reaction goes iijto the aqueous phase containing 
5 the buffer, in the case a buffer is used. Because of this, 
omeprazole formed does not stay in contact with the acid 
and the reaction may be performed at a temperature above 
0*»C. 

10 According to one embodiment of the invention the pH of the 
aqueous NaOH phase is kept at above about 12. 

According to another embodiment of the invention the 
crystallization of omeprazole is performed at a pH of 
15 above 9. 

The invention will be further illustrated below with a 
non-limiting example. 

20 Example 

5-methoxy-2- [ ( 4-metboxy-3 , 5-dimethyl-2-pyridinyl ) - 
methylthiol-lH-benzimidazole (16.2 g; 0.0492 mol) is 
reacted with m-chloroperoxybenzoic acid (13.6 g; 0.0537 
25 mol) in CH2CI2 acting as a solvent at a pH of 8.6, which 
is maintained by the presence of KHCO3 (5.6 g; 0.056 mol) 
acting as a buffer. The temperature is maintained at about 
0**C during the addition. 

30 Diluted NaOH is added to a pH above 12 and the CH2CI2 
phase is separated off. 

Methylformate (4.7 g) is charged to the water phase and 
the pH is kept above 9, whereupon omeprazole crystallizes. 
35 The crystals are filtered off and are washed with water 
and methanol at a temperature of about 0*C. The washed 
crystals are dried under vacuum. Yield: 15.6 g (92 %). 
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Claims 

1. An improved method for the synthesis of omeprazole, 
characterized by the steps of reacting 5- 

5 methoxy-2- [ ( 4-methoxy-3 , 5-dimethyl-2-pyridinyl ) -methyl- 
thio]-lH-benzimidazole (Oexopound I) with m-chloroperoxy- 
benzoic acid in a methylene chloride solution at a 
siibstantially constant pH of about 8.0 to 8.6; extracting 
the reaction mixture with aqueous NaOH; separating the 
10 aqueous phase from the organic phase; and adding an alkyl 
formate to the aqueous phase, resulting in the crystal- 
lization of omeprazole. 

2. Method according to claim 1, characteri- 
15 zed in that the m-chloroperoxybenzoic acid is used in 

an amount of 0.7 - 1.4, preferably 0.9 - 1.2, molar equi- 
valents of CcHnpound I. 

.3. Method according to claim lor2, characte- 
20 r i z e d in that the alkyl formate is methylformate. 

4. Method according to claims 1-3, characte- 
rized in that pH of the reaction mixture is main- 
tained within the pH range of 8.0 - 8.6 with the aid of pH 

25 static titration with NaOH. 

5. Method according to claims 1-4, characte- 
rized in that pH of the reaction mixture is main- 
tained within the pH range of 8.0 - 8.6 with the use of a 

30 buffer. 

6. Method according to claim 5, characteri- 
zed in that the buffer is sodium bicarbonate or 
potassium bicarbonate. 

35 

7. Method according to claims 1-6, characte- 
rized in that the pH of the aqueous NaOH phase is 
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kept at above about 12. 



8. Method according to claims 1-7^ characte*- 
r i z e d in that the alkyl formate is added in an aroovint 
5 of 1.2 - 2,0^ preferably 1.5 - 1.8, molar equivalents of 
Compound I. 



10 



9. Method according to claims 1-8, characte- 
rize d in that the crystallization of omeprazole is 
performed at a pH of above 9. 
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